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Solution 07 G. B. M. ZERR, A. M., Ph. D„ Professor of Chemistry and Physics in The Temple College, Phila- 
delphia, Pa. 

Let ABGD, EFGEbe the two quadrilaterals ; BG=FG,AB=rEF,AD=EE, 
ZBGD=lFGE, AADG=AEEG. Draw BK, 
AL perpendicular to GD ; FN, EP perpendicular to 
GH; BM perpendicular to AL; FQ perpendicular 
to EP. 

Eight triangles BGK and FGN are equal, 
also right triangles ALD and EPE, having hypot- 
enuse and acute angle of one equal to hypotenuse and acute angle of other. 

.-. BE=FE, AL=EP, also AL-BE=AM=EP-F¥=EQ. 

.-. right triangles ABM— right triangle FEQ; since AB =FE and AM=EQ, 

. • . BM^FQ. . • . BM=KL =FQ=NP. . • . BELM =FEPQ. 

.-. BCE+ADL+ABM+ BELM=FGE+EPE+FEQ + FEPQ. 

.-.ABCD=EFGE. 

Also solved by J. SCHEFFEB. 

170. Proposed by CHARLES C. CROSS. Whaleyville, Va. 

If p, q, r are the distances of the orthocenter from the sides, prove that 

J« , b c 1_["a b__ c ~jj~ a b _£_"|f_ _£_, b_ , c ~i 

\-P q rJ~~Lp'q r JL p q r JL ~p ' ~q '"rj - 

Solution by MABCUS BAKER, U. S. Geological Survey, Washington, D. C. 
From well known theorems we have 

a— 2BsinA p =2Bqo&BgosC 

b=2EsinB and <7=2_EcosC r cosJ. 
c = 2itein G r-— 2BeosAeosB 

Whence a/p=tav.B+t&nG, b/q=t&nCt&nA, c/r=tanA -ftanB. 

Therefore, a/p-f b/q+c/r -t2(tanA+tan£ 4 tanO). 
— a/p+b/q+c/r=2t&nA 
a/p— b/q+c/r—2t&TiB 
a/p + b/q — c/r—2t&nC. 

Since tanyL+tan-B+tanC^tanAtan-BtanC 1 , the theorem is proved. 

Also demonstrated by L. C. WALKER, J. 'SCHEFFEB, H. C. WHITAEEB, G. B. M. ZEBB, and the 
PBOPOSEB. 

171. Proposed by J. SCHEFFER, A. M., Hagerstown, Md. 

Find the nearest distance of the parabola y- — 16x and the ellipse 16a; a + 
9j^ -160-144y-[- 832--=0. 



106 

Solution by the PROPOSER. 

Let the equation of the parabola be y s =ipx, and that of the ellipse 

te-py (»-«)« 

6 2 "f" a 2 

A normal to the ellipse expressed by the tangent of the angle it makes 
with the axis of x has the equation 

. . (a 2 -5 2 )m 
y—p=m(x—a)- 



j/(6^m s -)-a 2 )' 

and in the case of the parabola y=mx— 2pm— pm % . Since the shortest distance 

is measured off on a common normal, the two equations should be identical, and 

therefore 

(a 2 -& 2 )m 
/3— ma j— - — - ' =—2pm—pm s . 

From this equation m is to be found. It leads to an equation of the 8th 
degree, which for numerical values presents no difficulty. 

Substituting now the equation of the normal in both the equations of the 
parabola and ellipse, we find the co-ordinates of the points of intersection. De- 
noting these by x', y', and x", y", we find for the shortest distance the expression 
,/£(x'-x"y + (y'-y")Y. 

The numerical equations given having a common value, x lying between 
6 and 7, and intersecting, therefore present no suitable example. 

Also solved by G. B. M. ZEIIII. 



CALCULUS. 

129. Proposed by JOHN M. C0LAW, A. M„ Monterey, Va. 

Among all quadrilaterals inscribed in an ellipse, to determine that which contains 

the greatest area. 

Solution by J. SCHEFFER, A. M., Hagerstown, Md. 

Walton furnishes a solution of this interesting problem, which for its ele- 
gance and simplicity I reproduce here. 

Let the equation of the ellipse be x^/a 2 +y-/b 2 =l, and let the angular 
points of the quadrilateral be (,x l ,y 1 ), (,x 2 ,y 2 ), (x s , y 3 ), (.x i ,y i ). Then, u 
denoting the area of the quadrilateral, 

2u=x 2 y t -x t y 2 +x s y 2 -x 2 y B +x i y i -x. i y i +x i y i -x i y^ . 
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